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1
MAP DISPLAY SYSTEM

CROSS REFERENCE TO RELATED
APPLICATIONS

This application 1s based on and incorporates herein by
reference Japanese Patent Application No. 2003-33976 filed

on Feb. 12, 2003.

FIELD OF THE INVENTION

The present invention relates to a map display system, for
instance, to be used 1n a navigation device. For instance, the
map display system 1s capable of enhancing operationality in
designating a point by using a road name.

BACKGROUND OF THE INVENTION

In a navigation device, when a pass point between objec-
tive points 1s set, a user 1s sometimes required to input a road
name. Here, for instance, when the user inputs the name of
a road to set the road 1tself as an objective point, the road
corresponding to the iputted name and 1ts peripheral map
are displayed. The user then scrolls the map displayed on the
screen till the objective point of the road can be displayed.
The user finally designates the objective point being dis-
played on the screen.

In the conventional navigation device, when a peripheral
map corresponding to an inputted road name 1s displayed, a
typical point of the road 1s displayed. The typical point 1s, for
instance, an intermediate point of the entire length of the
road. When the typical point 1s far from an objective point,
the user 1s thereby required to change a reduction scale of the
map or repeatedly scroll the displayed map till the objective
point 1s displayed.

SUMMARY OF THE INVENTION

It 1s an object of the present invention to provide a map
display system capable of enhancing operationality 1n des-
ignating a point such as an objective point or a pass point by
using a road name.

To achieve the above and other objects, a map display
system 15 provided with the following. Map data and inter-
section data are stored. The map data 1s used to draw a map.
The itersection data includes names of roads and data of
nodes of the respective roads. Each of the nodes 1s an
intersecting point, a branching point, or a merging point. A
name of a given road and data of nodes of the given road are
mutually correlated. Here, a name of a road 1s inputted.
Nodes are designated, in ascending order of distances
between the designated nodes and a given point, with
reference to intersection data corresponding to the inputted
name of the road. One of the designated nodes 1s displayed
on a screen along with a peripheral map corresponding to the
one of the designated nodes.

In this structure, as a user inputs a name ol a road,
corresponding nodes such as an intersecting point, a merging
point, or a branching point are designated. From the corre-
sponding nodes, the nearest node from the present position
1s displayed along with 1ts peripheral map. For instance,
when an objective point of a guidance route 1s to be set, input
of a road name as an objective can lead to designating of the
entire nodes corresponding to the mputted road name. For
instance, the nearest node from the present position 1is
designated and displayed along with its peripheral map on a
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position 1s not thereby displayed, so that the user 1s not
required to execute additional manipulation such as fre-
quently changing reduction scales of map, or repeatedly
scrolling the displayed map till the objective point can be
displayed. This results in enhancement of operationality 1n
designating, by using a road name, a point such as an
objective point.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other objects, features, and advantages of
the present mvention will become more apparent from the
following detailed description made with reference to the
accompanying drawings. In the drawings:

FIG. 1 1s a schematic block diagram showing an overall
structure of a navigation device according to an embodiment
of the present 1nvention;

FIG. 2 1s a diagram showing a structure of intersection
data according to the embodiment;

FIG. 3 1s a diagram showing a road name mput window
on a display according to the embodiment;

FIG. 4 1s a flowchart diagram explaining point designat-
Ing processing using a road name according to the embodi-
ment,

FIG. 5 1s a diagram showing an instance of displaying an
intersection on a display according to the embodiment;

FIG. 6 1s a diagram showing an instance of displaying all
intersections on a display according to the embodiment;

FIG. 7 1s a diagram showing an instance of displaying a
list of road names on a display according to a first modifi-
cation of the embodiment; and

FIG. 8 1s a diagram showing an instance of displaying
pass points on a display according to a second modification
of the embodiment.

DETAILED DESCRIPTION OF TH.
PREFERRED EMBODIMENTS

L1

A map display system according to an embodiment of the
present invention applies to a navigation device as one

function. An overall structure of a navigation device 100 1s
shown 1 FIG. 1.

The navigation device 100 mounted 1 a vehicle 1s
equipped with: a position detector 1; a map data input unit
6; a manipulation switch group 7; an external memory 9; a
display 10; a voice I/O unit 11; a remote controller sensor
12; a VICS (Vehicle Information and Communication Sys-
tem) recerver 14; and a control circuit 8 connecting with the
preceding units.

The control circuit 8 1s constructed of a common micro-
computer including a CPU, a ROM, a RAM, an I/O, and a
bus line intermediating between the preceding components.
A program executed by the navigation device 100 1s stored
in the ROM. According to the program, the CPU executes
given processing. The program can be externally obtained
via the external memory 9.

The position detector 1 includes: a geomagnetic sensor 2;
a gyroscope 3; a distance sensor 4; a GPS (Global Position-
ing System) recerver 5 for detecting a present position of the
vehicle based on radio waves from GPS satellites. Each
sensor 2 to 5 has a different characteristic and detection
accuracy, so that high position detection accuracy 1is
obtained by adjusting the respective errors through combin-
ing signals from the sensors 2 to 5. The position detector 1
can be constructed of some of the sensors 2 to 5 depending
on the detection accuracy of the respective sensors. Further-
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more, a rotation sensor of a steering (not shown) or a speed
sensor ol a steering wheel can be used as one of the sensors.

The map data input unit 6 i1s for mmputting various data
such as map data, landmark data, background data, etc. The
map data mput umt 6 sends the various data based on a
request from the control circuit 8. A storage medium for the
various data commonly uses a CD-ROM or a DVD due to
its data amount, but a rewritable storage medium such as a
memory card or a hard disk 1s used in the embodiment. The
map data 1s constituted by link data, node data, and inter-
section data. These will be explained below.

A road 1s mdicated using a link and a node. The node
includes an intersecting point, a merging point, a branching
point, or the like. Namely, a given road intersects with a
certain road via a node of an 1ntersecting point, a give road
merges with a certain road via a node of a merging point, or
a given road branches into a certain road via a node of a
branching point. Here, in any case, the given road shares a
node with the certain road. In addition, an intersection 1s
used to be equivalent to a node. The links are defined as
being between the nodes. The road 1s thereby constituted by
connecting the links. Link data includes: a unique number
(link ID) identifying a link; length of the link; coordinates
(1.e., longitudes and latitudes) of nodes of terminating and
starting ends of the link; a road name; a road kind; a road
width; the number of lanes; a speed limit; and the like.

Node data includes: a unique number (node ID) 1denti-
fying a node; node coordinates; a node name; connecting
link IDs of the links connecting with the node; an intersec-

tion kind; and the like.

By contrast, the intersection data 1s used 1n point desig-
nating processing using a road name, which will be
explained later. In the intersection data, a road is related,
using road names, with other roads with which the road
intersects and shares nodes such as an intersecting point, a
branching point, or a merging point. A structure of the
intersection data 1s shown 1n FIG. 2.

The intersection data 1s formed of first road information
and second road information. The first road information
includes name data of entire roads that can be displayed on
the display 10. The second road information includes name
data of other roads which share nodes with the respective
roads included 1n the first road information. In detail, in FIG.
2, with respect to “5th_ AVENUE” 1n the first road informa-
tion, “Sth. AVENUE” shares nodes with other roads such as
“MAIN STREET” included 1n the second road information.

Further, with respect to each road name in the second road
information, data of coordinates (e.g., longitude and lati-
tude) of a corresponding node and data of place names
which the road passes through are stored and related. Here,
the corresponding node 1s a node that 1s shared with the road
included 1n the first road information. The place names are,
for 1nstance, a state, city, etc. in U.S.

The manipulation switch group 7 includes touch panel
switches that are integrated with the display 10 or mechani-
cal switches disposed around the display 10 to be used to
execute various input such as scrolling a displayed map or
inputting characters.

The display 10 can be a liquid crystal display (LCD). The

display 10 displays a road map overlapped with additional
data such as an own vehicle mark that 1s designated based on
signals outputted by the position detector 1 and the map data
inputted from the map data input unit 6.

The voice I/O unit 11 1s constructed of an input unit and
output unit (not shown). The input unit recognizing contents
of user’s utterance 1s used to mput for the navigation device
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100. The output unit constructed of a speaker, an audio
amplifier, or the like 1s used for voice guidance.

The VICS receiver 14 receives information such as road
tratic information delivered trom a VICS center via a
beacon laid 1n a road or a local FM broadcast station.

In the navigation device 100 of the embodiment, when an
objective point 1s designated via the manipulation switch
group 7, a remote controller 13, or the like, an appropnate
route from the present position to the objective point 1s
automatically selected to form and display a guidance route.
Namely, the navigation device 100 has a function of route
guidance.

The automatic designating of an appropriate route 1s
executed, for instance, by cost computing using known
Dijkstra method. Here, a route reaching an objective point at
the minimum cost 1s computed using costs assigned to links
by considering link length, road kinds, road width, or the
like. In addition, the navigation device 100 has a function of
designating, using a road name, an objective point or a pass
point on the guidance route.

These functions are realized mainly by the control circuit
8 executing various processing. Namely, when an object
point 1s designated, the control circuit 8 computes a route
using map data of the map data input unit 6 to display the
computed route on the display 10. When the vehicle reaches
a branching point or an intersecting point of turning left/
right on the computed route, the map 1s enlarged and the
corresponding voice guidance 1s executed.

In the route guidance function, point designating process-
ing 1s to designate using a road name an objective point, a
pass point, or the like of a guidance route. The point
designating processing will be explained mainly with refer-
ence to a flowchart in FIG. 4. Here, explanation will be
executed regarding a case where an objective point of a
guidance route 1s designated.

At Step 10, a road name of an objective 1s mputted. For
instance, as shown 1n FIG. 3, the display 10 displays, on the
screen, keys of alphabetical characters and numerals for a
user to mput the road name. The road name can be also input
when the voice I/0 unit 11 recognizes the road name uttered
by the user. Furthermore, a road name list can be prepared
for user to designate the road name from the list. Here, the
list 1s displayed 1n an alphabetical order of the first character
of the road names. In the embodiment, suppose that the user
inputs “Sth_ AVENUE.”

At Step 20, intersection data of roads that share the
intersecting, branching, or merging point with the road of the
inputted road name 1s read. In the embodiment, intersection
data of three roads of “MAIN_STREFET,” “K_STREET.”
and “J_STREFT,” shown 1n FIG. 5, are read. At Step 30,
coordinates of the present position are obtained from the
position detector 1.

At Step 40, the intersection data 1s re-sorted 1n ascending
order of distances from the present position based on the
coordinates corresponding to the intersection data read at

Step 20 and the coordinates of the present position obtained
at Step 30.

For 1instance, re-sorting can be done using airline
(straight) or traveling distances between the present position
and the corresponding node. In the embodiment, based on
the straight distance, “K_STREET,” “MAIN_STREET,”
and “J STREET” are re-sorted 1n order.

Here, when the sorting i1s done using the straight or
traveling distance, the distance can have a limit for re-
sorting. Namely, intersections having distances exceeding
the limit can be precluded from being re-sorted.
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At Step 50, from the re-sorted intersection data, the
intersection of “K_STREET” having the shortest distance
from the present position and 1ts peripheral map are dis-
played on the display 10. For instance, as shown 1n FIG. 5,
an 1ntersection 50a between “5th AVENUE” and
“K_STREET” 1s disposed around a center of the window of
the display 10.

An mtersection with “J_STREFET” having the second
shortest distance or an intersection with “MAIN_STREET”
having the third shortest distance can be displayed along
with 1ts corresponding peripheral map when the user selects
“NEXT” key. When the user then selects “RETURN™ key,
the intersection having the shortest distance 1s again dis-
played.

The intersection having the shorting distance 1s thus firstly
displayed along with 1ts peripheral map, so that the user
casily grasps, 1n order starting from the intersection having
the shortest distance, the position relation with the present
position.

At Step 50, as shown 1n FIG. 6, another method can be
adopted. Here, a reduction scale of the map i1s adjusted to be
able to display the three intersections 350a, 505, 50c of
“Sth_ VENUE” with the roads of “K_STREET)”
“J STREET,” and “MAIN_STREET.” Three intersections
are thereby displayed with the numbers of (1), (2), (3)
assigned to them 1n ascending order of the distances. When
the user selects one of the numbers, the intersection corre-
sponding to the selected number can be then displayed with
its peripheral map being enlarged.

As explained above, 1n the navigation device 100 of the
embodiment, as the user mputs a road name, nodes (or
intersections) of the road of the mputted road name are
designated. Simultaneously, roads sharing the nodes with the
road of the mputted road name are designated. From the
designated intersections, the intersection nearest to the
present position 1s displayed along with 1ts peripheral map.

For instance, when an objective point of a guidance route
1s to be set, mput of a road name of an objective leads to
designating of the entire nodes corresponding to the inputted
road name. On the screen of the display 10, for instance, the
node nearest to the present position 1s designated from the
designated nodes and displayed along with its peripheral
map and the corresponding road name. A node being far
from the present position 1s not thereby displayed, so that the
user 1s not required to execute additional manipulation such
as Irequently changing reduction scales of map, or repeat-
edly scrolling the displayed map till the objective point can
be displayed. This results in enhancement of operationality
in designating a point such as an objective point by using a
road name.

Furthermore, 1n the embodiment, displaying nodes and
their peripheral maps can be switchable in ascending order
of nodes” distances from the present position. For instance,
displaying the node and its peripheral map 1s executed from
the node nearest to a given point such as the present position
or an objective point. The user can thereby grasp position
relation of the nodes 1n order starting from the node nearest
to the given position.

Furthermore, in the embodiment, intersection data 1is
re-sorted 1n ascending order of distance based on the present
position. For mstance, when a pass point 1s to be set within
a guidance route between the previously set starting and
objective points, the re-sorting can be done based on the
starting or objective point. Furthermore, when a starting
point 1s to be set within a guidance route from the previously
set objective point, the re-sorting can be done based on the
objective point.
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(First Modification)

At Step 40 1n the embodiment, the intersection data 1s
re-sorted 1n ascending order of distances from the present
position based on the coordinates corresponding to the
intersection data read at Step 20 and the coordinates of the
present position obtained at Step 30. However, a road name
list indicating the result of re-sorting the intersection data
can be displayed for a user to select a road name that 1s to
be displayed.

For instance, at Step 40, after re-sorting the intersection
data, a road name list can be displayed as shown in FIG. 7.
Here, the list shows, from the top to the bottom, names of the
roads that are sorted in ascending order of the distances from
the present position. The user then selects a given one of the
names of the roads, the given one which 1s to be displayed.
When the list cannot be shown i one-page window of the
display 10, road names are displayed by using page for-
warding or upward/downward scrolling. The user can
thereby easily select the name of a road sharing a node that

1s the nearest to the present position.
(Second Modification)

For mstance, as shown 1n FIG. 8, suppose that an objec-
tive point 40 of a guidance route 1s previously set and that
a pass point on the guidance route from the present position
to the objective point 1s to be set. At Step 40 of the second
modification, nodes being located towards the objective
point from the present position are only designated to be
re-sorted while nodes not being located towards the objec-
tive point are eliminated from being re-sorted.

Namely, as shown 1n FIG. 8, 1n order to eliminate a node
506 making a detour to an objective point 40, the corre-
sponding 1ntersection data of “J_STREET” 1s eliminated.
The intersection data can be eliminated based on position
relation between the present position of the starting point 30
and the objective point 40. For instance, suppose that setting
a re-sorting region having a given width or a given angle
around a straight line from the present position 30 to the
objective point 40. Only the 1ntersection data corresponding
to the mside of the region 1s re-sorted while the intersection
data corresponding to the outside of the region 1s eliminated
from being re-sorted. Selecting the intersection data 1s not
limited to the above method, but also other methods can be
adopted 1nstead. In any case, elimination of the intersection
data of the node making a detour or being located not
towards the objective point leads to preventing nodes and
their peripheral maps unnecessary for the user from being
displayed.

(Third Modification)

In the embodiment, as the user inputs the name of a given
road, the corresponding intersection data including other
roads that share nodes with the given road 1s read. However,
of the given road, a point nearest to the present position or
the like can be designated, so that a peripheral map of the
point can be displayed.

Namely, points of the given road corresponding to the
road name inputted by the user can be designated using the
link data and node data of the given road. Accordingly, for
instance, a point that has the shortest straight or traveling
distance from the present position can be designated, and the
peripheral map of the designated point of the given road can
be displayed. The user 1s thereby not required to additional
mampulation such as repeatedly scrolling the displayed map
t1ll the objective point 1s displayed on the screen.

It will be obvious to those skilled in the art that various
changes may be made 1n the above-described embodiments
of the present invention. However, the scope of the present
invention should be determined by the following claims.
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What 1s claimed 1s:

1. A map display system comprising:

a map data storing unit for storing map data used to draw
a map and intersection data, wherein the intersection
data includes names of roads and data of nodes of the
respective roads, wherein each of the nodes includes at
least one of an intersecting point, a branching point,
and a merging point, wherein a name of a given road
and data of nodes of the given road are mutually
correlated;

a road name mput unit for inputting only a name of a road
so as to prevent limitation of the road;

a point designating unit for designating nodes, 1n ascend-
ing order of distances between the respective desig-
nated nodes and a given point, with reference to inter-
section data corresponding to the mputted name of the
road; and

a display control unit for displaying on a screen one of the
nodes designated by the point designating unit and a
peripheral map corresponding to the one of the desig-
nated nodes.

2. The map display system of claim 1,

wherein the point designating unit designates the nodes,
in the ascending order of the distances from the respec-
tive designated nodes to the given point that 1s one of
a present position, an objective point, and a pass point
within a route from the present position to the objective
point.

3. The map display system of claim 1,

wherein the display control unit displays the one of the
nodes designated by the point designating umt and the
peripheral map corresponding to the one of the desig-
nated points by switching the designated nodes and the
peripheral maps corresponding to the respective desig-
nated nodes in the ascending order of the distances
between the respective designated nodes and the given
point.

4. The map display system of claim 1, further comprising;:

a route computing unit for computing a route from a
starting point to an objective point,

wherein the route computing unit sets one of the nodes
designated by the point designating unit as one of a
starting point, an objective point, and a pass point
within the route from the starting position to the
objective point.

5. The map display system of claim 4,

wherein, when the route computing unit computes the
route from the starting point to the objective point, the
point designating unit designates the nodes that are
located within a limited region including a line con-
necting between the starting point and the objective
point.

6. A map display system comprising:

a map data storing unit for storing map data used to draw
a map and intersection data, wherein the intersection
data includes names of roads, data of nodes of the
respective roads, and names of intersecting roads,
wherein each of the nodes includes at least one of an
intersecting point, a branching point, and a merging
point, wherein a given road shares nodes of the given
road with given intersecting roads with which the given
road 1ntersects, wherein a name of the given road, data
of the nodes of the given road, and names of the given
intersecting roads are mutually correlated;

a road name mput unit for mputting only a name of a road
so as to prevent limitation of the road;
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a road designating unit for designating, with reference to
intersection data corresponding to intersecting roads
with which the road of the mputted name intersects, the
intersecting roads in ascending order of distances
between a given point and the respective nodes shared
by the intersecting roads;

a list displaying control unit for displaying a list of the
intersecting roads in the ascending order;

a selecting unit for selecting a certain road from the list;
and

a display control unit for displaying on a screen a certain
node that the selected certain road shares with the road
of the mputted name and a peripheral map correspond-
ing to the certain node.

7. The map display system of claim 6,

wherein the road designating unit designates the inter-
secting roads, in the ascending order of the distances
between the given point and the respective nodes
shared by the intersecting roads, wherein the given
point 1s one of a present position, an objective point,
and a pass point within a route from the present position
to the objective point.

8. The map display system of claim 6, further comprising:

a route computing unit for computing a route from a
starting point to an objective point,

wherein the route computing unit sets one of the nodes
shared by the intersecting roads designated by the road
designating unit as one of a starting point, an objective
point, and a pass point within the route from the starting
position to the objective point.

9. The map display system of claim 8,

wherein, when the route computing unit computes the
route from the starting point to the objective point, the
road designating unit designates the intersecting roads
sharing the nodes that are located within a limited
region mcluding a line connecting between the starting
point and the objective point.

10. A map display system comprising:

a map data storing unit for storing map data used to draw
a map, and data of names and positions of roads that are
displayved on the map;

a road name mput unit for inputting only a name of a road
and for not inputting additional immformation so as to
prevent turther limiting the road;

a position detector for detecting a present position;

a point designating unit for designating, of the road
having the mputted name, a closest point that has a
shortest distance from the detected present position;
and

a display control unmit for displaying on a screen the
designated closest point by the point designating unit
and a peripheral map corresponding to the designated
closest point.

11. The map display system of claim 10,

wherein the additional information further limiting the
road 1ncludes at least one of a block number, a house
number, and an address number.

12. The map display system of claim 10,

wherein the display control unit displays on the screen the
designated closest point and the peripheral map, with
the designated closet point approximately centered in
the screen.

13. The map display system of claim 10,

wherein the point designating unit selectively designates,
of the road having the inputted name, only the closest
point that has the shortest distance from the detected
present position, and




US 7,164,988 B2

9

the display control unit displays on the screen the desig-
nated closest point and the peripheral map while explic-
itly displaying only the designated closest point among
other points of the road having the inputted name.

14. The map display system of claim 10, wherein the
closest point 1s mncluded in nodes that are included 1n the
road having the mputted name.

15. The map display system of claim 14, wherein

the closest point included 1n the nodes 1s represented by

an 1ntersecting road, with which the road having the
inputted name intersects at the closest node, and

the designated closest point 1s shown on the screen by

using a name of the intersecting road.

16. The map display system of claim 10, further com-
prising;

a route computing unit for computing a route from a

starting point to an objective point,

wherein the route computing umt sets the closest point

designated by the point designating unit as one of a
starting point, an objective point, and a pass point
within the route from the starting position to the
objective point.

17. A method for displaying a map including a road 1n a
map display system 1n a vehicle, the map displayed based on
map data along with data of names and positions of roads,
the method comprising:
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detecting a present position of the vehicle;

inputting only a name of a certain road, the input of only
the name of the certain road accompanied by no
additional information further limiting the certain road;

designating a closest point associated with the certain
road, the closest point designated based on being clos-
est to the detected present position; and

displaying the designated closest point and 1ts correspond-
ing peripheral map, on a screen 1n the vehicle.

18. The method of claim 17,

wherein the additional information further limiting the
road includes at least one of a block number, a house
number, and an address number.

19. The method of claim 17,

wherein the designated closest point 1s included 1n nodes
that are associated with the certain road and the data of
names and positions of roads.

20. The method of claim 19, wherein:

the designated closest point included in the nodes 1is
represented by an intersecting road with which the
certain road intersects, and

the displaying includes showing the designated closest
point on the screen by using a name of the intersecting
road.
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